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[57] ABSTRACT

A device for preventing shearing or pinching of a foreign
object is suitable for use in SMIF (Standard Mechanical
Interface) systems. A barrier which is constructed as a solid
body is fastened at and displaceable relative to one of two
parts which can move past one another. The barrier is
fastened to this part at a distance above electric contact
elements in three-point formation, which distance is greater
than the maximum braking distance required for stopping
movement. The barrier is substantially adapted in shape and
position at its shearing line to the part moving past it,
wherein contact is broken in at least one contact element and

~ accordingly in an otherwise closed circuit when the barrier

is displaced relative to the part. Such devices serve to
prevent injuries and damage in the operation of systems in
which two parts move past one another at a slight distance.

28 Claims, 3 Drawing Sheets
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DEVICE FOR PREVENTING SHEARING OR
PINCHING OF A FOREIGN OBJECT

BACKGROUND OF THE INVENTION 5

1. Field of the Invention

The present invention is directed to a device for prevent-
ing a foreign object from being sheared or pinched when two
parts which can move past one another approach one
another, in particular, in the operation of loading and unload-
ing stations in a clean room area or in its vicinity, in which
a signal of a sensor interrupts the approach when the
presence of a foreign object is detected in the region of
approach.

2. Descnption of the Related Art

Safety devices for preventing injuries and damage during
the operation of systems in which two parts move past one
another at a slight distance are known primarily from the
domain of heavy machinery construction and agricultural 20
machinery construction and, as automation increases, are

required in all industrial areas for the protection of men and
machines.

In one method the danger zone is blocked off generally by
screens and enclosures. When manual intervention cannot 29
be avoided in one-man operation, a two-hand control may be
a good solution, If it 1§ compulsory that several persons be
stationed in the danger area or if multiple machines are being
operated, controls are used which either defiect intervention
or terminate the movement of the machinery. Sensors such 30
as light barriers, pressure hoses, contact tapes, motion
alarms, feelers or the like, whose signals are used to switch
off or brake the movement of the machinery, are used to
detect the approach ot a body.

DE 34 20 225 Al uses a so-called end strip as a mechani- 3
cal sensor in combination with switches for detecting for-
eign objects in the danger zone of a lifting platform. An
arrangement at the moving part, the construction of switches
as closers or contact makers and the lack of sensitivity of
large end strips to the horizontal action of foreign bodies can
be disadvantageous because a lateral defiection does not
compulsorily result in a connection.

DE 36 06 499 C1, DE 38 43 478 C1 and DE 40 38 224
C1 make use of a pretensioned special safety strip as means
for protecting against terminating edges. This safety strip
has a plurality of contact elements arranged in a row, the
electrical circuit formed by these contact elements being
interrupted by the influence of external force. Difiiculties
arise when angles and small radii are present. Problems with
the safety run-off occur at the ends of the safety strip.

DE 37 25 360 Al, DE 28 34 459 and DE 41 21 916 Al
are disadvantageous in that the closer functions as a contact
or as a result of the high cost for monitoring operation.

In order to afford protection from shearing edges of 55
platform parts moving vertically relative to one another, DE
39 28 984 C2 makes use of a taut track which extends
downward and has a control element which detects move-
ment of the track. This invention is too bulky and imprecise
for special use, e.g., in local clean rooms under the condi- 60
tions required by so-called SMIF systems (Standard
Mechanical Interface described, ¢.g., in DE 43 26 309 C1).
Further, an air flow which 1s required in these SMIF systems
can adversely affect the reliability of such a solution. In such
systems, it is necessary in particular to avoid penetration of 65
foreign objects in the region located between an upper frame
and the descending or ascending base acting as platiorm.
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2
OBJECT AND SUMMARY OF THE INVENTION

A primary object of the present invention is to provide a
safety device suitable for the SMIF systems mentioned
above.

This object is met according to the invention by a device
for preventing shearing or pinching of a foreign body when
two parts which can move past one another approach one
another, in particular in the operation of loading and unload-
ing stations in a clean room area or in its vicinity, in which
a signal of a sensor interrupts the approach when the
presence of a foreign body is detected in the region of
approach. A barrier which is constructed as a solid body 1s
fastened to one of the parts so as to be displaceable relative
to this part above electric contact elements in three-point
formation at a distance greater than the maximum braking
distance required for stopping movement. The barrier 1s
substantially adapted in shape and position at its shearing
line to the part moving past it. Contact is broken in at least
one contact element and, accordingly, in an otherwise closed
circuit when the barrier is displaced relative to the part.

The barrier is advantageously fastened at the stationary
part so as to be supported in a resilient manner by guide pins
by means of three contact elements which are arranged one
after the other in a row. Each guide pin carries a contact
bridge for closing the electrical circuit. This electrical circuit
is broken when at least one of the contact bridges disengages
from contacts of the lines forming the electrical circuit when
the barrier presses against the stationary part.

The barrier can also be fastened to one end of a pin
carrying a spherical contact bridge at its other end. This
spherical contact bridge is supported on stationary contacts
arranged inside the stationary part to form the closed circuit.
A pressure spring which presses the contact bridge against
the contacts can be used for stability. |

In an advantageous manner, the barrier can also be
supported on contacts of angled parts of the stationary first
part by contacts which are connected by conductor paths.

In order to achieve a reproducible support of the barrier,
the contact elements are advantageously arranged radially so
that lines drawn through the center of the contact elements
intersect 1n the center of a circle.

In an arrangement of this type, the contact elements
should be formed by cylindrical contacts which are con-
nected to adjacent parts of an interrupted conductor path on
a printed circuit board and between which a spherical
element produces an electric connection which is connected
with the barrier via a guide pin guided through an opening
in the printed circuit board.

For a better understanding of the present invention, ref-
erence is made to the following description and accompa-
nying drawings while the scope of the invention will be
pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows a section of a system with supported barrier
in which two parts move vertically relative to one another;

FIG. 1a shows an enlarged view of a contact element from
FI1G. 1;

FIG. 2 shows a section from a system with suspended
barner;

FIG. 3 shows an arrangement of conductor paths and
contacts for a variant with supported barrier;
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FIG. 4 shows a first type of fastening of the supported
barrier according to FIG. 3;

FIG. 5 shows a second type of fastening of the supported
barrier according to FIG. 3;

FIG. 6 shows the construction of a contact element; and

FIG. 7 shows a radial arrangement of contact elements
according to FIG. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

According to FIGS. 1 and 1la, a barrier 3 which 1s
constructed as a solid body is fastened to a first, stationary
part 1 by means of three contact elements 4 arranged 1n a
row, a second part 2 being movable in a vertical direction
relative to the stationary part 1. At the contact elements 4,
only one of which is visible in the drawing, the barrier 3 is
connected with a guide pin 5§ which supports a contact bridge
6. The contact bridge 6 is pressed against contacts 8 of lines
9 by a spring 7 and accordingly completes an electrical
circuit of a safety circuit 10. At one side, acting as shear line
11, the barrier 3 is adapted in shape to the shape of the
second part 2 and is arranged in such a way that the two
complementary shapes can move past one another.

If a foreign object is located in the region of the shear line
11 when the second part 2 and first part 1 approach one
another, this foreign object will press the barrier 3 against
the first part 1 upon contact with the second part 2. As a
result, the connection between the contacts 8 of the lines 9
produced by the contact bridge 6 will be interrupted 1n at
least one of the contact elements 4. The safety circuit 10
switches off the drive 55 of the second part 2. In order to stop
in due time, the selected distance w is greater than the
braking distance required to stop the movement.

In another construction according to FIG. 2, contact
elements 13 formed by stationary contacts 14 are provided
within a stationary first part 12 and a preferably spherical
contact bridge 16 which is fastened to a pin 15 is supported
on the contacts 14. The pin 15 is connected with a barrier 17
in such a way that the barrier 17 is suspended from the first
part 12.

If necessary, a pressure spring 56 which presses the
contact bridge 16 against the contacts 14 may be used to
stabilize this system.

The construction according to FIG. 2 1s suitable for
technical solutions in which a movable second part, not
shown in this drawing, moves upward toward the first part
12 with reference to the drawing. A foreign object located
between the parts moving past one another is pressed against
the barrier 17 so that the contact bridge 16 is lifted from the
contacts 14.

Naturally, the barrier can also be arranged at the moving
part, if necessary, in either the supported or suspended
barrier variant.

In the solution according to the invention shown in FIGS.
3 to 5, a supported barrier 18 carries contacts 21, 22, 23, 24
which are connected by conductor paths 19, 20. The contacts
21, 22, 23 and 24 are supported on contacts 25 of angled
parts 26 of a stationary first part 27. The complete leads to
the contacts 25 are not shown in the drawing. In this variant
of the supported barrier 18, contact is interrupted and the
moving part is stopped when the barrier 18 is lifted.

The construction of a contact element according to FIG.
6 provides cylindrical contacts 28, 29 which are connected
to adjacent parts of an interrupted conductor path 30 on a
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printed circuit board 31. The electrical connection between
the contacts 28, 29 and accordingly the adjacent parts of the
conductor path 30 are produced by a spherical element 32
which is connected with a barrier 35 via a guide pin 34
which is guided through an opening 33 in the printed circuit
board 31.

In FIG. 7, contact elements according to FIG. 6 are
arranged along a circular arc so that lines 36, 37 drawn
through the center of the contacts intersect in the center 3
of a circle.

While the foregoing description and drawings represcnt
the preferred embodiments of the present invention, 1t will
be obvious to those skilled in the art that various changes
and modifications may be made therein without departing
from the true spirit and scope of the present invention.

What 1s claimed 1s:

1. A device at a loading or unloading station, comprising:

a first part;
a second part movable past said first part;

automatic safety means for preventing shearing or pinch-
ing of a foreign object caught between said first part
and said second part during movement of said second
part towards said first part, said safety means including
a solid barrier member displaceably fastened to one of
said first part and said second part, said safety means
further including detector means in operative engage-
ment with said barrier member for detecting a displace-
ment of said barrier member owing to an interposition
of said foreign object between said barrier member and
the other of said first part and said second part, said
detector means including three electrical contacts in
non-colinear, three-point formation in a single electri-
cal circuit, said contacts and said circuit being closed in
a reference position of said barrier member.

2. The device according to claim 1 wherein said first part
is stationary and said barrier member is displaceably fas-
tened to said first part via three spring loaded guide pins
spaced from one another in a linear array, each of said guide
pins carrying a contact bridge for a respective one of said
clectrical contacts.

3. The device according to claim 1 wherein said barrer
member is displaceably fastened to said second part via at
least one pin carrying a spherical contact bridge at an end
opposite said barrier member, said spherical contact bridge
being supported in said reference position on stationary
contact elements disposed on said first part.

4. The device according to claim 3 wherein a pressure
spring is provided for pressing said spherical contact bridge
against said stationary contact elements.

8. The device according to claim 1 wherein said first part
is stationary and i1s provided with angle elements, said
barrier member being supported on said angle elements.

6. The device according to claim 1 wherein said electrical
contacts are disposed along a circular arc.

7. The device according to claim 6 wherein each of said
electrical contacts includes contact eiements formed by
cylindrical pieces connected to adjacent parts of an inter-
rupted conductor path on a printed circuit board, each of said
electrical contacts further including a spherical bridge which
is attached to said barrier member via a guide pin extending
through an opening in said printed circuit board.

8. An assembly with automatic safety means for prevent-
ing shearing or pinching of a foreign object, comprising:

a first part;

a second part;

drive means operatively connected to at least one of said
first part and said second part for moving same rela-
tively past one another;
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a barrier member displaceably mounted to said first part;
and

detector means disposed on said first part in operative
engagement with said barrier member for detecting a
displacement of said barrier member, said detector
means being operatively connected to said drive means
for de-activating said drive means upon detecting a
displacement of said barrier member, said detector
means including three electrical contacts in non-colin-
ear, three-point formation in a single electrical circuit,
said contacts and said circuit being closed in a refer-
ence position of said barmner member.

9. The assembly according to claim 8 wherein said barner
member being displaceably fastened to said first part via
three spring loaded guide pins spaced from one another in a
linear array, each of said guide pins carrying a contact bridge
for a respective one of said electrical contacts.

10. The assembly according to claim 8 wherein said
barrier member is displaceably fastened to said first part via
at least one pin carrying a spherical contact bridge at an end
opposite said barrier member, said spherical contact bridge
being supported in said reference position on stationary
contact elements disposed on said first part.

11. The assembly according to claim 10 wherein a pres-
sure spring is provided for pressing said spherical contact
bridge against said stationary contact elements.

12. The assembly according to claim 8 wherein said first
part is provided with angle elements, said barrier member
being supported on said angle elements.

13. The assembly according to claim 8 wherein said
electrical contacts are disposed along a circular arc.

14. The assembly according to claim 13 wherein each of
said electrical contacts includes contact elements formed by
cylindrical pieces connected to adjacent parts of an inter-
rupted conductor path on a printed circuit board, each of said
electrical contacts further including a spherical bridge which
is attached to said barrier member via a guide pin extending
through an opening in said printed circuit board.

15. In a device for preventing shearing or pinching of a
foreign object when' two parts which can move past one
another approach one another in the operation of loading and
unloading stations in a clean room area or in its vicinity, 1n
which a signal of a sensor interrupts the approach when the
presence of a foreign body is detected in the region of
approach, the device comprising a barrier which 1s con-
structed as a solid body being fastened to one of the parts so
as to be displaceable relative to said other part, the improve-
ment comprising:

conduction lines in said one part that the barrier is

fastened to; and |

interconnection elements, each of these engaging two of

said conduction lines and serving as contact bridges to

provide electrical contact between both of said contact

lines, wherein each of the interconnection elements

together with the engaging conduction lines forms a

contact element, the interconnection elements and con-

tact lines being arranged to provide a non-colinear,

three-point formation of contact elements having a

normally closed circuit that is broken when at least one

of the interconnection elements disengages from at

least one of said conduction lines when the barrier
presses against said one part.

16. The device according to claim 15, wherein the barrier

is fastened at said one part in a resilient manner by guide

pins which are arranged one after the other 1n a row, every
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guide pin carrying an interconnection element for closing
said electrical circuit.

17. The device according to claim 15, wherein the barrier
is fastened to one end of a pin carrying a spherical inter-
connection element at its other end, said spherical intercon-
nection element being supported on the conduction lines
inside the stationary part to form a closed circuit.

18. The device according to claim 17, wherein a pressure
spring which presses the interconnection element against the
conduction lines is included and used for stabtlity.

19. The device according to claim 15, wherein the barrier
is supported on contacts of angled parts of said one part by
said conduction lines which are connected by conductor
paths.

20. The device according to claim 15, wherein contact
elements are arranged on a circle, wherein the interconnec-
tion elements extend in a tangential direction of said circle.

21. The device according to claim 20, wherein the inter-
connection elements are shaped spherically, having cylin-
drical sections at opposite sides of the sphere, the cylindrical
sections being connected to adjacent parts of an interrupted
conduction line on a printed circuit board, the spherical
section being provided to establish contact and being con-
nected with the barrier via a guide pin guided through an
opening in the printed circuit board.

22. In a device for preventing shearing or pinching of a
foreign object when two parts which can move past one
another approach one another in the operation of loading and
unloading stations in a clean room area or in its vicinity, in
which a barrier which is constructed as a solid body 1s
fastened at one of the parts so as to be displaceable relative
to this part, the improvement comprising that the barrer
comprises supports of electric contact elements 1 non-
colinear, three-point formation which interconnect conduc-
tor paths coupled with said part to produce a closed circuit
in a reference position of the barrier.

23. The device according to claim 22, wherein the barrier
is supported at the stationary part in a springing manner by
three guide pins which are arranged one after the other in a
row, and every guide pin carries one of the contact bridges
for producing the closed circuit.

24. The device according to claim 22, wherein the barrier
is fastened to one end of a pin carrying a spherical contact
bridge at its other end, this spherical contact bridge being
supported on stationary contacts arranged inside the station-
ary part to form the closed circuit.

25. The device according to claim 24, including a pressure
spring which presses the contact bridge against the contacts
for stability.

26. The device according to claim 22, wherein the barrer
is supported on contacts of angled parts of the stationary first
part by contacts which are connected by conductor paths.

27. The device according to claim 22, wherein the contact
elements are arranged on a circular path so that lines drawn
through the center of the contact elements intersect in the
center of a circle.

28. The device according to claim 27, wherein the contact
elements are formed by cylindrical contacts which are
connected to adjacent parts of an interrupted path on a
printed circuit board and between which a spherical element
produces an electric connection which is connected with the
barrier via a guide pin which is guided through an opening
in the printed circuit board.

k ok ¥ k% X



	Front Page
	Drawings
	Specification
	Claims

